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INTRODUCTION:  Left  ventricular  (LV)  rupture  is a not  as  frequent,  but  potentially  lethal  complication  of
mitral  valve  replacement  or repair.
PRESENTATION OF  CASE:  We  report  a case  of  a 67-year-old  man  who  underwent  mitral  valve  replacement
and  Cox  Maze  IV  procedure.  A  massive  bleed  from  the  LV  rupture  was noted  postoperatively  while  the
patient  was  extubated.  The  control  of bleeding  was  impossible  until  an  IntraAortic  Balloon  Pump  (IABP)
was  inserted.  A  bovine  pericardial  patch  was  applied,  overlapping  an extensive  epicardial  area,  perimet-
rically  of  the  hematoma.  Between  the  epicardium  and  the  pericardial  patch  we applied  an  autologousitral  valve replacement
ABP
ﬁbrin  sealant.
DISCUSSION:  The  off-pump  technique  used  to repair  the LV  rupture  after  a MVR,  is more  feasible  when
the  patient  is supported  by an  IABP  that subsequently  decreases  the  tension  of the  myocardial  suture
site.
CONCLUSION:  The  IABP,  is  a necessary  device,  that decreases  the  tension  along  the  suture  site  post  a left
ing  a
gical ventricular  rupture  follow
© 2012 Sur
. Introduction
The rupture of the left ventricle is a rare but potentially fatal
omplication of mitral valve replacement (MVR). This complication
as a reported incidence of 1.2% and a mortality rate of up to 75%.1
hese injuries have been classiﬁed on the basis of their location into
 types, Type I ruptures are located in the posterior atrioventricular
roove, Type II in the posterior ventricle at the base of the papillary
uscle, and Type III in the anatomical area between the ﬁrst two
ypes.1
Different methods of repair have been recommended for acute
uptures, including external and internal patch repair.1 Addition-
lly, some authors introduced the supplementary classiﬁcation by
ime patterns: early, delayed, and late rupture.1 Delayed rupture is
he most dreaded scenario in the ICU, making it very difﬁcult to con-
rol the bleeding and to undertake further surgical management.
he mortality rate for this condition is considerably high.1
. Presentation of caseA 67 year old man  with a background of a chronic obstruc-
ive pulmonary disease (COPD), presented to us with palpitations.
Abbreviations: LV, left ventricle; MVR, mitral valve replacement; MVA, mitral
alve  area; CPB, cardio pulmonary bypass; COPD, chronic obstructive pulmonary
isease;  IABP, IntraAortic Balloon Pump; IAB, IntraAortic Balloon.
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On the ECG a paroxysmal atrial ﬁbrillation was revealed. He also
had an Echo which showed a severe mitral stenosis, and a mod-
erate mitral regurgitation. We  performed an elective MVR  with a
27-mm mechanical mitral prosthesis (Sorin®) and a modiﬁed Cox-
Maze IV procedure with radiofrequency (AtriCure®). The mitral
valve was  exposed with a Waterston’s groove incision. There was
extensive annular calciﬁcation thus an extensive debridement was
performed. The valve was not amenable to a reconstructive oper-
ation. No complications occurred during the operation and the
patient was  in good condition, with a sinus rhythm and acceptable
blood pressure. At ten hours postoperatively and while the patient
was extubated a massive bleed occured (900 cc were drained within
15 min  via the chest drain) following hypotension with tachycar-
dia. An emergency resternotomy was  performed. The predominant
site of rupture was  the epicardial hematoma along the poste-
rior wall of the left ventricle. A cell saver was  initiated and cell
saved blood was  washed and retransfused. Both attempts of bleed-
ing control failed, at off-pump,using a Teﬂon felt patch over the
affected area turned out to fail. An IAB catheter (Datascope®) was
inserted percutaneously, through the femoral artery. It was difﬁcult
to make a precise localization of the myocardial tear in the spread-
ing hematoma beneath the fatty tissue. Hence, we  noticed that by
using the IABP the bleeding was  reduced to an acceptable level.
A bypass was not re established. A bovine pericardial patch was
applied overlapping an extensive epicardial area,and was sutured
Open access under CC BY-NC-ND license.perimetrically from the hematoma. Between the epicardium and
the pericardial patch we applied an autologous ﬁbrin sealant made
of ﬁbrinogen PPP, providing a substantially reinforced local seal
(Vivostat®). A manual pressure with a gauze was applied for 30 min
 BY-NC-ND license.
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4ig. 1. Postoperative CT scan one year later. Arrow demonstrates the patch repair
f  the ventricular wall.
n the posterolateral aspect of the beating heart. This procedure
as repeated 3 times until complete hemostasis was achieved and
he patient was taken into ICU. He was extubated after 36 h and
as kept hypotensive on purpose for 5 days with a mean blood
ressure less than 90 mmHg. The IABP was removed the 3rd day.
e was discharged in a good condition after 13 days. One year later
he patient underwent a chest CT scan with satisfactory ﬁndings
Fig. 1).
.  Discussion
A  left ventricular rupture following a MVR  should be diagnosed
mmediately and repaired without any hesitation. It is a dreadful
omplication of mitral valve surgical procedures with a mortality
ate up to75%.1 It was initially described in 1967. Delayed ruptures
efers to ruptures are noted in the ICU, usually hours or days postop-
ratively. Risk factors for type I injuries include females, advanced
ge, mitral stenosis, small left ventricle, and in small body surface
reas. Intraoperative factors include excessive stretching due to an
versized prosthesis or vigorous retraction. Also in radical excision
f the posterior cusp,when it is extensively calciﬁed. In our case
he rupture occurred 10 h later, while the patient was  extubated.
he left ventricular rupture can occasionally occur despite taking
ll the precautions and preserving the posterior mitral cusp and its
ttachments. Furthermore, numerous references display different
ethods of solving this issue. Regardless of the various techniques
lready suggested: on pump or off-pump, external and internal
atch repair, occasional suturing, the result is not as good. This is
aused by two main factors. First, due to the identiﬁcation of the
upture and second, due to the orientation of the myocardial ﬁbers
nd the left ventricular tension. Bavaria and associates2 in their ani-
al  studies, have proven a statistically signiﬁcant reduction in the
eft ventricle peak pressure and left ventricle end diastolic pressure
ith the use of IABP. Marks and colleagues3 have similar observa-
ions with signiﬁcant reduction in the left ventricle peak pressure.
ecrease of the afterload helps to prevent excessive build up of
ntraventricular pressure. This in turn, will decrease the tension
long the repaired suture site and avoid any stitch cutting through
he edematous and friable myocardium.
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In  the present case,the excessive debridement of calcium from
the mitral annulus and the chordae may  have caused a type I rup-
ture. The left ventricular rupture can occasionally occur despite
taking all the precautions and preservations of the posterior mitral
cusp and its attachments.
The  IABP assists by providing “counterpulsation”, whereby the
arterial pressure is increased during left ventricular (LV) diastole
and additional blood is pumped and displaced out of the arterial
side of the circulation. The increase in aortic compliance produced
by balloon deﬂation during systole lowers the aortic and LV systolic
pressure, thus unloading the heart. In many cases severe pump fail-
ure, LV end-diastolic pressure may  decrease or remain unchanged,4
LV ejection fraction and stroke volume increase,5 and the cardiac
output may  remain unchanged or slightly increase.
4. Conclusions
We  demonstrated that IABP, is a necessary device, to a left
ventricular rupture post MVR  by decreasing the tension along the
suture site.
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